Background
Materials and methods
The research was conducted with the null hypothesis that there was no differential distribution of knowledge among the communities between genders and among different age groups in the study area and across cultural medicinal uses of the plants are similar. To check these hypotheses information about medicinal plants was collected from 46 laypeople and 18 herbalists by using an open ended and semistructured questionnaire. Different ethnobotanical indices were calculated in order to quantify the knowledge on the medicinal plants reported in the study.
Results
Our study recorded 136 species of medicinal plants belonging to 45 families with Asteraceae (14 species) as the dominant family of the area. Decoction (26 species), juice and powder (24 species each) were most common methods of preparation. Spearman's correlation analysis showed that age and gender had the significant effect on both numbers of mentioned species and different uses. A number of known medicinal plants and the number of different uses (H: 38.51; p < 0.001) differ significantly as indicated by Kruskal-Wallis tests. These results showed that the knowledge about the plant varies among different age groups, which were the first hypothesis of the present study. The highest use values (UVs) were reported for Berberis lyceum and Ajuga bracteosa (1.13 each) followed by Abies pindrow (1.03). Highest informant consensus factor (ICF) values were recorded for digestive a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
Introduction
Ethnobiological knowledge consists of the body of knowledge, beliefs, traditions, and practices that reflect the perception of the local environment by indigenous communities. Within the field of ethnobiology, several pieces of research have been devoted to the study of plants used for medical purposes, one of the oldest forms of ethnobotanical and ethnomedical research known [1] [2] [3] .
Quantitative ethnobotany may be defined as "the application of quantitative techniques to the direct analysis of contemporary plant use data" [4, 5] . Quantification and associated hypothesis-testing help to generate quality information, which in turn contributes substantially to resource conservation and development. Further, the application of quantitative techniques to data analysis necessitates refinement of methodologies for data collection. Close attention to methodological issues not only improves the discipline of ethnobotany but also enhances the image of ethnobotany among other scientists " [4, 5] . This paper attempts to highlight these unexpected patterns of ethnobotanical knowledge across age, gender and method used.
The variables known to affect medicinal plant knowledge include education, occupation, age, gender and psychosocial variables [6] [7] [8] [9] [10] . Age and gender are generally the factors most examined for their influence on knowledge about plants. One of the most studied resources is medicinal plant knowledge because it is a structural component of local medical systems [11] ; it is the focus of this study. Much of this knowledge is traditional, that is, learned long ago and passed on with varying degrees of faithfulness for at least two or three generations. However, ethnobiological knowledge can change rapidly. Every tradition had a beginning cf. [12] , and was itself a new creation in its time. Ecosystems change, new plants and animals arrive, and people learn new ways of thinking; ethnobiological systems change accordingly, and are typically flexible and dynamic. Field-workers have observed new knowledge being incorporated into systems around the world.
Divergences in knowledge and practice between two cultural groups that live within the same ecosystem are intriguing as they can provide insight into how the lens of culture can not only alter human viewpoints of the environment but even guide human interactions with resources embedded in the ecosystem. To explore the question of what role culture plays in shaping the human-nature interface, we conducted field research in Pearl Vellay in Rawalakot that hosts an incredibly rich repertoire of cultural, linguistic and biological diversity. We hypothesize that two distinct cultural groups living in the same ecosystem will share a similar pattern of use of wild flora for daily subsistence and medical practices, and that distinctions will arise only for those taxa that play a key role in culture-specific ritual, food or health practices [13] .
Researchers have previously studied the association between ethnobotanical knowledge and socio-economic factors. Among the factors previously studied researchers have focused on the age [4, 6, 14, 15 ], sex, the educational level, origin, and the occupation and the wealth of informantion of informents. Among those, researchers have found that those having a stronger influence on shaping ethnobotanical knowledge distribution are age, sex, education level and wealth.
For example, several studies have found a positive association between age and traditional ethnobotanical knowledge [14] , although some other studies have not found such association [6] . In contrast, the differences in ethnobotanical knowledge between men and women seem to be more consistent, with studies finding that men have a larger knowledge than women [6, 14, 16, 17] , although the trend seems to be inverse in relation to medicinal plants [18] . Such differences are generally explained by sexual distribution of work [19] . Some research also suggest that ethnobotanical knowledge decreases with the increase of education [15, [20] [21] [22] and wealth. Several of those characteristics are also linked to the process of acculturation and the loss of indigenous languages (among indigenous communities) [15, 20, 22] . Some studies highlight the importance of occupation on traditional knowledge [21, 23] . Martínez-Ballesté et al. [21] find that larger involvement in agricultural activities resulted in a loss of traditional ecological knowledge, as a consequence of the environmental transformation and loss of biodiversity. In contrast, those activities more dependent on the natural environment are associated to maintenance of traditional knowledge.
Given those previous findings, we hypothesize that the distribution of traditional knowledge will be patterned across socio-economic characteristics. Specifically, we expect to find that men, older people, people born in the area, and poorer people will have higher levels of traditional knowledge than people without those characteristics. We also hypothesize that people whose occupation depends on the environment, like people who practice extensive agriculture and stockbreeding, might also have larger levels of traditional knowledge.
Ethnobotanical knowledge in Poonch Valley (an administrative division of Azad Jammu and Kashmir) has been scarcely investigated, with the exception of a few studies [24] [25] [26] [27] Local people have developed a rich ethnobotanical knowledge and use medicinal plants for treating several common diseases. In particular, traditional healers or herbalists play an important role in ensuring some health service to 75% of the rural population [28] . The study was aimed to record and discuss knowledge on medicinal plant uses in the local traditional practices, including (i) Description of preparation and use of plants as medicines. (ii) The differential distribution of knowledge about plants and medinal properties among sectors of the society, and (iii) identifying new forms of use compared with those reported for other neighbouring areas.
The ethnic composition of the region is quite diverse and complex: Gujjars, Sudhans, Rajputs and Jats are considered to be the major ethnic groups living in the area. Gujjars are the largest group; Rajputs who are spread across the region and Sudhans, mostly settled in Rawalakot, are regarded as the influential ethnic groups in Azad Kashmir. Almost all of them are Muslims. According to the last census in 2014 there are 4,980 households in Rawalakot and each household comprises an average of 7.6 members. This high demographic density can be explained by the higher work opportunities in Rawalakot where most dwellers are engaged, directly or indirectly, with the tourism sector. In contrast, the rural population largely depends on subsidence agriculture, livestock, forestry and formal employment. Agriculture is based on rain-fed cropping system and the main crop of the region is maize.
Ethnobotanical data collection
Fieldwork was carried out from August 2013 to July 2014. Before initiating of our survey Ethical approval for the study was obtained from the COMSATS Institute of Information Technology ethics Committee. Legal permission was taken from representatives of the municipality for conducting the interview. All respondents were asked to sign a prior informed-consent form after the objectives and possible consequences of the study had been explained. The prior informed consent (PIC) form was translated into the local Pothwari language. Ethnobotanical information was collected from native inhabitants of the valley by using semi-structured questionnaires. This method allows a large number of participants to be interviewed in a relatively short period of time by asking the same questions within a flexible framework. All the interviews were carried out in the local dialect, Pothohari. A total of 64 informants, ranging in age from 35 to 70 years, were selected by convenience sampling (i.e., a sampling method in which units are selected based on easy access or availability) " Table 1 ". Interviews were carried out complying with the ethics guidelines commonly followed in ethnobotanical studies, and the informants' written consent was obtained prior to the interviews. In order to ensure that the information was as unbiased as possible, we tried to avoid the presence of other people during the interviews. Participant observation was also used in order to better interpret and analyze the data reported by informants. The information collected concerned both diseases (the most frequent ones, ways of classifying and diagnosing them, etc.) and medicinal plants (local names, indications of use, plant parts used, places/ methods/rituals of gathering, utilization and administration).
Voucher specimens were gathered using the informants' indications, prepared according to standard taxonomic methods, and conserved in our lab for future reference. For plant identification, we consulted the Flora of Pakistan (www.eflora.com). Botanical nomenclature is presented in accordance with the International Plant Name Index (IPNI) (www.ipni.org).
Research hypothesis
The hypothesis for the present study was, older people know more uses of plants than younger, formal education is not predictive of knowledge level about plants, and men tend to know more plant species/users than women. Species of plants are of unequal usage/importance to people. Across the range of species, its importance will vary, even among communities with the same cultural origin. In addition, it was also hypothesized that closely related plants are exploited in the treatment of almost similar diseases in cultures that are not much related thus are more likely to be independent discoveries of similar plant compounds and disease mechanisms. 
Quantitative ethnobotanical data analysis
To determine whether a statistically significant correlation exists between the numbers of plants mentioned and the informant's age, we used the Spearmann test. The Mann-Whiney U and Kruskal-Wallis tests were used to find significant differences between two and among 5 groups related groups, respectively, all set at 0.5 alpha level of significance. Some quantitative indices commonly adopted in ethnobotanical studies were used to analyze the data collected through the interviews [29] . Relative frequency of citations (RFC) and use value (UV) was used to access relative importance of plant species cited by informants.
Frequency of citations was estimated as
RFC ¼ FC N
Where FC is the number of informants reporting the use of a particular species and N is the total number of informants. Use value [30] was estimated as
Where Ui is the number of uses mentioned by each informant for a given species and N is the total number of informants.
Informant consensus factor (ICF)
Informant consensus factor was used to identify the most trusted healing plants for those disease categories that were claimed to be most common in the area following the approach of [31] by using the following formula:
Where Nur is the number of use-reports in each disease category and Nt is number of species used.
Jaccard index (JI)
JI was calculated in order to compare data reported in our study with previously published data collected from neighboring regions by using the following formula
Where a = number of species found only in area A b = number of species found only in area B c = number of species common to both areas
Results and discussion

Diversity of medicinal plants in the studied area
A total of 136 medicinal plant species belonging to 98 genera and 45 families were reported " Table 1" . They represent about 19-23% of the pool of medicinal plants that constitute the pharmaceutical ethnoflora in alpine areas of Pakistan [32] . The most represented botanical family was Asteraceae (14 species, 10%), followed by Lamiaceae (11 species, 8.1%), Fabaceae and Rosaceae (5 species each, 3.7%), and Ranuncolaceae (4 species, 2.9%). The other 41 families contributed with less than 4 species; among these 41 families, 26 (58% of all cited families) were represented with only 1 species. These results were in accordance with other ethnobotanical studies carried out in Pakistan [33] [34] [35] and were not surprising. In fact, Asteraceae, Lamiaceae, Fabaceae, Rosaceae are large, mostly cosmopolitan families that are known worldwide to be medicinal; for example, Asteraceae and Lamiaceae are rich in essential oils and are widely used in popular medicine around the world [36] [37] [38] . Rosaceae is rich in phenols, a group of substances that play an important role as anti-oxidants in the human diet [38] . Ranuncolaceae is rich in active secondary metabolites and have a high number of pharmacological properties [39, 40] . On the other hand, all of these botanical families contain some plants commonly found in the Pakistan flora. In terms of the life form, most of the used species were herbaceous (55%) followed by trees (26%), shrubs (17%), and climbers (2%). As is generally found in alpine areas (see for example [24] ), the use of herbaceous species is more frequent than the use of perennial woody species. This finding can be related to the composition and the structure of the vegetation of high altitude areas, where tree growth is made difficult by climatic conditions; on the other hand, herbal preparation methods and extraction of active metabolites are easier to carry out with herbaceous plants than woody materials [41] . Herbal drug preparation and utilization. Different plant parts are used differently in herbal medicines depending upon the cultural knowledge and availability of those parts to local inhabitants. Similarly to what reported in other studies [42, 43] , leaves (31%) were the most common plant part used in herbal preparations followed by roots (15%) and fruits (12%) "Fig 2" . Leaves are the plant part directly involved in photosynthesis, producing several active compounds like sugars but also storing important secondary metabolites like terpenes, alkaloids, cyanogenic glycosides; these chemical substances are involved in complex plant-to-plant and plant-to-animal relations including defense against a variety of pests and predators and allelopathy and most of these substances are of medicinal value. Roots were the favored plant part in many other cases, possibly because hypogeous organs normally have a high content of secondary metabolites [44] . As reported in previous studies conducted in other areas of Pakistan [45, 46] , the utilization of fruits is found to play an important role in the local pharmacopoeia; this can be related to the importance that some wild edible fruits assume as nutraceuticals and in preventing nutritional deficiencies. In 67 cases, different parts of the same plant were used to treat different diseases, for example, roots of Berberis lyceum were used internally for the treatment of chronic diarrhea, piles, diabetes, pustules and scabies while externally these were used to heal fractured bone and swellings.
The main method of preparation was decoctions (26 species) followed by juice and powder (24 species each), paste (22) , chewing (eating in raw form as salad or fruits) (16 species), extract (11 species), infusion (10 species) and poultice (8 species) "Fig 3" . These results were in agreement with those reported in other studies [47] [48] [49] [50] [51] . Quantity and dosage of medicinal drugs were found to differ with age, state of health of the patient and severity of the treated disease for example decoction of Elaeagnus umbellata for heart diseases if someone is suffering from chronic cardiac problem then he must use this decoction for long time as compare to the patient who was suffering acute cardiac problems. Ficus carica is very effective in constipation, for child two to three fruits were effective but for adult four to five fruits were effective for the relief of constipation. The high usage of freshly prepared juice in ethnomedicines was an indication of the high abundance of medicinal plants in the study areas that can be freshly available and harvested anytime for use. The other reasons for the repeated use of fresh plant juice could be the facts that the drying process contributes to the loss of volatile oil and that proteins become denatured at a high temperature. The measurements used to determine the dosages are not standardized and depend on the age and physical appearance of the patient, sociocultural explanation of the illness, diagnosis, and experience of the individual herbalist. Usually, the treatment of the patient is completed within a single day or a couple of days. When patients did not show any indication of improvement from their sickness following the completion of treatment, the physician referred them to a modern health center in an urban area for further examination [46, 52, 53] .
Most of the cited plant drugs were administrated (82) as they are, but in some herbal preparations (50) they were mixed with other ingredients like milk, water, honey, oil or butter to treat specific diseases. Few species (4) were used in combination with other herbs, for example, leaves of Salix acmophylla boiled with Robinia pseudoacacia (leaves) and Cotula anthemoids (leaves) to treat fever and hernia. As hypothesized in other studies it is possible that interactions among different species involve strengthening of therapeutic effects as well as attenuation of toxicity or of adverse effects of some plants composing the mixture. Most of the herbal preparations were taken internally (68%) while few were also used externally (32%).
Most plants (84; 61.8%) were used in only one (42) or two (42) categories. Berberis lyceum and Prunella vulgaris were the most versatile species because their use was cited in 8 different medicinal categories followed by Albizia lebbeck (7 categories), Desmodium polycarpum, Jasminum mesnyi and Pinus roxburghii (6 categories). Medicinal plants were mainly used to treat digestive disorders (63 species), followed by skin problems (59 species) and respiratory problem.
Among the subcategories mentioned (corresponding to detailed medicinal uses), cough was treated with the highest number of different plants (28 species), followed by eczema (26), constipation (24) , and fever (21) . Thirty-nine subcategories (36%) were treated with only one species: for example, typhoid was treated with juice extracted from the seeds of Viburnum grandiflorum, psoriasis with a paste of leaves of Clematis buchananiana, gonorrhea with juice extracted from the roots of Sarcococca saligna, and athlete's foot with a paste of leaves of Ipomoea carnea. According to Albuquerque [54] , the presence of a large number of species for the same medicinal use would result in maintenance of that use, i.e., it's resilience in the local ethnomedical system. On the other hand, categories associated with only one species could be considered more vulnerable to perturbations. As observed by Numa [55] any change leading to the disappearance of that single species could induce a change in local medical practices, such as searching for alternatives for treating that specific illness.
According to other studies conducted in neighboring areas [56] [57] [58] and in our research most species (28) were used to treat a cough and related respiratory problems. Climatic factors, such as rarefied air due to the reduction in oxygen found at high altitudes and low-temperature regime experienced throughout the year, combined with high demographic density and poor housing conditions, could explain the high prevalence of contagious diseases. Moreover, the lack of awareness about personal hygiene and cleanliness practices is probably responsible for the high number of plants (26) reported to treating skin problems " Fig 4" .
Quantitative indices
The relative frequency of citation (RFC) shows the local importance of each species with reference to informants who cited these medicinal plant species. We found that the species with the highest RCF values in the study area were Zanthoxylum armatum (0.94), Berberis lyceum Table 1 ". Use value (UV) is an index commonly adopted to measure the relative importance of a given species known within a local community. It is high when many uses are reported (i.e., when a species is frequently quoted by informants in the treatment of various diseases) and approaches zero when few uses are mentioned. In this study, the highest use values were reported for Berberis lyceum and Ajuga bracteosa (1.13 each), Abies pindrow (1.03), Prunella vulgaris and Adiantum capillus-veneris (1.00 each), and Desmodium polycarpum and Pinus roxburghii (0.98 each) " Table 1 ". Because these plants were native and recorded as very common in the area, they combine the cultural value pointed out by our study with a high ecological and landscape importance. These findings were also in accordance with the "appearance hypothesis" [59] : the more common a plant is in an area, the greater the folk knowledge about its use; that is, more common plants would allow local people to have more experience of their properties and consequently would have a greater probability of being introduced into the local culture. UV is dynamic and changes between different areas and even within the same area over time. For example, P. roxburghii was found to be one of the least cited medicinal plants (UV = 0.01) in the Sudanhoti district (AJK), although the use of this plant for timber, fuel, and construction was well known in the area [59] . On the other hand, Achyranthes aspera and Momordica charantia had among the highest UVs in the study by [60] , while showing low UVs (0.38) in our study. According to some authors [29, 61, 62] , medicinal plant species with high RFCs and UVs should be tested to assess and prove their pharmacological activity. On the other hand, plants with low UVs are not necessarily unimportant, but their low values indicate that locals are not aware of their uses, and this could put knowledge about their use at the risk of not being transmitted [19] .
Informant consensus factor
The informant consensus factor (ICF) calculated for each category ranged from 0.69 to 0.90 with a mean value of 0.87. The highest values were recorded for digestive system diseases (ICF = 0.90), muscular and skeletal system diseases (ICF = 0.89), and mouth/pharynx diseases and diabetes (ICF = 0.86 each). The lowest ICF value was found for the hair care category (0.69) " Table 2" . ICF values are influenced by the number of informants and are more significant when calculated for uses cited by many informants. In general, ICF values were high in Ethno-medicinal knowledge among rural communities of Pearl Valley our study, revealing that the informants tend to agree on which plants to use in the treatment of common illnesses. According to Heinrich [63] , high ICF can help in identifying potentially effective medicinal plants. It must be highlighted that in our study the highest agreement level was recorded for diseases reported as the most widespread in rural communities of the Poonch district and other areas of Pakistan [64] . The prevalence of gastrointestinal disorders in the study area may be attributed to the low availability of hygienic food and drinking water. According to the District Census Report carried out in 1998, the population with access to safe drinking water inside the house was 16.28%; in 2005 the water access, although improved (21%), was still strongly lacking. This situation was compounded by the devastating earthquake, in which several water-supply schemes were damaged and the drinking water supply was obtained from contaminated surface water sources [65] .
Medicinal plant knowledge
Each informant mentioned on average 3.75 (± 2.96; minimum: 1; maximum: 15) species and 11.84 (± 10.52; minimum: 2; maximum: 39) different uses. Many studies have shown that age and gender are two important factors to consider when evaluating the distribution of knowledge within a group of informants [66, 67] . However, very few studies have analyzed the effect of these variables on the distribution of ethnomedicinal knowledge in Pakistan (see, for example, Ahmad et al. [48] and none of them used statistical analyses for validation of the collected data. 58% of the 64 informants reporting the use of medicinal plants were over 40 years old (37 informants); of these, 17 (26.5% of the informants) were aged between 41 and 50 while 20 (31.5%) were over 50 (Table 1 ). Spearman's correlation analysis showed significant positive differences between the age and the number of both number of mentioned species (rs = 0.49; p < 0.05) and different uses (rs = 0.45; p < 0.05), indicating that there is a trend of older people being more knowledgeable that younger people " Table 3 ". When we analyzed the age groups individually, significant differences were observed only among some groups " Table 3 ". The youngest informants (from the ages of 19 to 30) knew fewer species (1.33 ± 0.55) and uses (3.00 ± 1.11) than other groups. The informants belonging to the 41-50 and 51-60 age groups cited a higher number of species and uses than the other groups " Table 3 ". This trend is widely [66] . Ahmad et al. [48] , studied medicinal resources in the mountainous region of Chail valley (Pakistan), observed that females had a higher knowledge about the preparation and administration of herbal drugs compared to males. Similar was observed by [67] in a study concerning the ethnobotanical knowledge of Fulni-ô in north-eastern Brasil, our finding could be explained considering the harvesting dynamics, in which men are the main collectors of medicinal plants growing in the local forest. As for education level, 21 informants (33% of all informants) were uneducated, 8 (12%) received only some primary education 20 (31%) had attended middle or intermediary school and 9 (14%) held a university degree. The education level of informants proved to be significantly associated with both the number of species (H = 10.09; p < 0.05) and the number of uses (H = 38.58; p < 0.001). Informants who were less educated (from primary to middle education level) had highest medicinal plant knowledge " Table 3 ". It's important to note that this result is affected by the relationship existing between the education grade and the work activities of the informants: traditional healers having higher level of medicinal knowledge (see below) belonged to the group with lower education level; on the contrary housewives, knowing the lowest number of species and uses, were all uneducated. Informants with higher education were the less knowledgeable: it's possible to presume that a better scholastic career may expose people to the influence of the academic knowledge and to the allopathic medicinal practices. During the study, seventeen traditional healers having ages ranging from 45 to 60 years were interviewed. Most of the healers were involved in healing practices from more than two to five years and were vastly experienced while only five healers had more than 10 years of experience. When grouped according to profession, Kruskal-Wallis tests show that there is a significant difference among informants in both the number of known medicinal plants and the number of different uses (H: 38.51; p < 0.001). As we expected, both the mean number of species and the mean number of uses resulted higher for "professional" healers (traditional healers + midwives) vs laypeople " Table 3 ". Yet, in Rawalakot even the knowledge held by laypeople appears more considerable: lay villagers also reported 42% of the species mentioned by healers. The role of laypeople in preserving and transmitting the ethnomedicinal knowledge has been pointed out by some studies (see for example Bruschi et al. [68] ), in particular, laypeople were reported to know and use medicinal plants mainly to treat common ailments such as digestive troubles, injuries and wounds, cough, headache. People turn instead to healers for other diseases considered more severe.
Comparison with other studies in neighboring regions and Novelty
When we compared the data from this study with the findings of other studies carried out in neighboring areas, we observed a percentage of similarity in uses of plant species ranging from 13.33% [69] to 34.62% [70] with an average value of 22.53%. The percentage of dissimilarity ranged from 43.20 [71] to 20.00 [72] with an average value of 37.03 " Fig 5" . The maximum level of similarity was found with studies conducted by Ch et al. [69] and Kayani et al. [71] , which showed JI values of 32.97 and 19.39, respectively, while the lowest index of similarity was found with the study conducted by Khan et al. [26] which had a JI of 6.11. As observed in other studies [71, [73] [74] [75] , villagers inhabiting neighboring areas tend to use the same medicinal plants. Presumably, the plant communities occurring in closer areas have more similar plant uses than the communities of more distant areas. A high level of similarity might also be attributed to the fact that the communities living in nearby areas have the same sociocultural values and have more opportunities to exchange their traditional knowledge. The results of this survey provide new insights into the knowledge about medicinal plants of Pakistan: 60% of the plant uses recorded in this research have not been previously reported for AJ&K. Moreover, some of the uses reported by our informants were unknown in the worldwide's literature " Table 4 " Examples include the use of Opuntia dillenii for the treatment of joint pain, of Dalbergia sissoo for hair growth, and of Pistacia chinensis ssp. integerrima for wound healing. Species listed in " Table 4 " could be appropriate candidates for further studies addressed to the development of new drugs. The number of first time reported plants in the present study indicated a high degree of ethnobotanical novelty for the studied area and confirmed the importance of ethnomedicinal research, also when dealing with already known medicinal plants.
The annual temperature in Pearl Valley was 38˚C during summer and-3˚C during the winter and rainfall ranged from 500 to 2000 mm. Due to huge variation in climatic conditions the region is biodiversity hotspot and contains representative of almost all life forms. The study areas selected for comparision with present study had low temperature during in winter and moderate temperature during summer. Geographic distance, climatic conditions and cultural values of Pir Lasura National Park are similar to study area so there are more chances of exchange of knowledge between these areas. The argument was supported by highest value of similarity index 34.62% between two areas. Similarly, the areas that are far apart from study area had least similarity in uses, thus plant the present in these areas with similar uses and methods of preprations to those of plants in study area, should be considered to have higher potential than other plants that may be used for a particular disease in only one culture.
Conservation status of the plants
Projects aimed to safeguard and enhance ethnobotanical knowledge about medicinal plants must be associated with to specific strategies for the conservation and sustainable use of plants in order to ensure the convergence of development and conservation goals [76] . Extractive activity can play an important role in local health care systems, but a high collection rate of medicinal plants can lead to over-exploitation and can have a strong impact on local plant diversity. According to the IUCN Red List (version 3.1), Pinus roxburghii and Zanthoxylum armatum were reported as vulnerable (VU), while Punica granatum was indicated as endangered (EN); people living in the area use different parts of these plants not only as medicine but also for more destructive uses such as fuelwood, construction, and furniture. Several other plants shown in Table 2 are reported to be of least concern (LC). The most important factors considered by local informants as threats to the survival of the flora were deforestation, agricultural expansion, overgrazing, fire, and drought. The continuous environmental degradation of the collection habitats could hasten the depletion of medicinal plants and the rarefaction of the associated knowledge. In recent years, some traditional practitioners have started to cultivate medicinal plants in their home gardens, but this effort seems to be insufficient given that only 18% of the medicinal plants reported in this study were cultivated.
Conclusions
This study was the first to document the uses of medicinal plants in the District Rawalakot area. Our data show that medicinal plants are an important source for local people (136 species reported by 64 informants) and point out that both traditional healers and laypeople have developed a rich knowledge base on their experience. In more remote areas, where health services have struggled to reach, this knowledge can provide first aid for treating the most common diseases occurring in the area. The plants having high values of UV and RFC are biologically active and had good healing potential for specific ailments. A study area was located at higher altitude so respiratory problems were most common diseases in the area, similarly due to low temperature during most of the days of year skin problem were ranked second among different cited diseases. A significant effect of gender and age on the distribution of ethnobotanical knowledge was recorded during an interview and was confirmed statistically. Spearman's correlation analysis depected that there is positive differences between the age and the number of both number of mentioned species (rs = 0.49; p < 0.05) and different uses (rs = 0.45; p < 0.05), indicating that there is a trend of older people being more knowledgeable than younger people. When we compare the knowledge held by men and women, men showed a much higher knowledge on medicinal plants (Z = 3.20; p < 0.01) than women. The distance between areas was the main determinant of change in jaccard index value. Areas located closer to each other have more opportunities for exchange of traditional knowledge and similarities among neighboring areas also depend upon environmental factors. The highest similarity between the study area and Pir Lasura National Park may be due to the sharing of a similar flora and the cross-cultural exchange of medicinal plant knowledge in past and present. Less similarity between the areas may be because they are so distantly related that they are very unlikely to have communicated medicinal plant uses to each other, they are disconnected through mountain ranges and other cultural variations. Any related plants used by these areas to treat related diseases are independent discoveries. We believe that results of the present study may represent useful information that could contribute to preserving the local indigenous knowledge about the use of medicinal plants and also attract the future generations toward the traditional healing practices. Moreover, this study provides baseline information for further studies aimed at the identification and isolation of bioactive molecules that can serve as starting materials in the discovery of new plant based drugs and also create awareness about the conservation and protection of biocultural diversity. 
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